Introduction
Continuous product quality and safety assurance is a primary objective for the meat industry experts. Fresh meat has a very limited storage life creating difficulties for the manufacturers and being a potential threat to the consumers. In this context, sales of the meat products are geographically limited to the production location, and transportation and storage require special conditions.
Meat is a favourable nutrient substrate for the microorganisms, where they find everything necessary for them -the sources of carbon, nitrogen, vitamins and minerals. The moisture content and pH of meat also contribute to their development, therefore meat goes off quickly. In the inner meat layers of a healthy animal no microorganisms or rare cells of them are found directly after slaughter. When processing a carcass, contamination of its surface with the microorganisms, which later can cause damage to the product, takes place.
The microbiota of the meat surface is varied and depends on many factors: animal skin purity before slaughter, slaughter conditions and initial carcass processing (the method of skinning), cleanliness of tools, air contamination. As a result, the number of microorganisms per 1 cm 2 of the meat surface area can widely vary (10 2 -10 6 mu and more). The composition of the meat microbiota is varied. These are mainly aerobic and optionally anaerobic vegetative gram-negative rods, including Escherichia coli, Proteus and lactic acid cocci. There are aerobic Volume 10 Issue 2 / 2016 and anaerobic spore-forming bacteria, yeast and mold found less in quantity. Meat can be contaminated with the pathogenic bacteria, such as clostridia or salmonella. In this regard, the ways to protect meat from spoiling are searched for [1] . Here, the use of the lactic acid bacteria, producing a number of the biologically active substances preventing the pathogenic microbiota growth and reproduction and acting as a natural preservative is quite promising.
Problem formulation
Production of the meat products has always been a time-consuming and costly industry. Given that the meat product surface is contaminated with various microorganisms, one can say that just these microorganisms degrade the organoleptic properties of the products, cause changes in the protein and fat composition and produce toxic substances. Therefore, the industrial production places a premium on the meat and meat products' quality maintenance and storage life extension, and development of new methods and technologies to extend the storage life of the meat products is of special scientific and practical interest [2] .
The goals and objectives of the study: -to obtain and identify the meat surface microbiota members;
-to study the antagonistic properties of different strains of the collection lactic microorganisms (relative to the meat surface microbiota and collection saprophytic, conditionally pathogenic and pathogenic microorganisms);
-to study the halo-and thermo resistance of the collection strains of the lactic acid bacteria.
Literature review
Currently, the demand for the chilled meat and meat products made of it, including the semi-finished and ready-to-eat products is increasing. These products are perishable. So, in the process of their production, storage, transportation and sales it is necessary to create the appropriate conditions to prevent the development and proliferation of the microorganisms being a major factor in spoilage of the meat products and risk to the consumers' health [2] .
The pathogenic and conditionally pathogenic microorganisms such as Salmonella, Listeria, Yersinia, Campylobacter, Clostridium and Escherichia are especially dangerous for health. In practice, the term of the meat products life is determined by the storage period until the signs of organoleptic changes appear, and depends mainly on the initial microorganism content in the raw material, type of the meat product and packaging, as well as the storage temperature [1] [2] . The biotechnological processes using the beneficent microorganisms, the lactic acid ones, first of all, as well as enzymes, are already widely used in the food industry on the contemporary technical level.
The lactic acid bacteria are used in a number of the food industry sectors. Due to formation of the large lactic acid amounts, to which they are largely tolerant, the lactic acid bacteria under the appropriate conditions can quickly generate, replacing other microorganisms. Due to this, they are easy to cultivate on the selective media and easy to obtain. In the meat industry, the lactic acid bacteria are important for the fermented sausages manufacture because they positively influence the texture and viscosity of the sausage stuffing [3] .
Action of the lactic acid microorganisms -Lactococcus, Lactobacillus, Pediococcus, Leuconostocresulting in the inhibition of undesirable and formation of certain microbiota, is the antibacterial substances synthesis, such as organic acids, carbon dioxide, hydrogen peroxide, diacetyl and bacteriocins. This explains their complex antimicrobial action, which allows using them as a natural food preservative [1] .
Application of the selected strains opens prospects for deriving products with the new valuable qualities (original flavour, aroma, appropriate colour, texture). It makes sense for the strains received to be able to actively suppress the harmful microbiota developing on the surface and in the bulk of the meat products [4] .
In this regard, the information about the microbiological status change in the meat raw material and products is of special interest. The information ontopic available domestically is extremely limited.
Purpose of the study. Studying the meat surface microbiota and selecting the most effective lactic acid bacteria strains to inhibit it.
Study of lactic acid bacteria as a bio-protective culture for meat
The muscle tissue of the healthy animals theoretically should be sterile. However, when animals are slaughtered at the slaughterhouses, meat normally contains a different number of microorganisms. It should be noted that under various environmental problems, changes in the animal feeding and other factors, there are quantitative and qualitative microorganism composition changes forming their resistance to the unfavourable factors [5] . Therefore, in this work, in addition to the collection microorganisms, the bacteria isolated from meat have been studied.
According to the current regulations, the following microbiological indicators are governed in the meat industry: the number of mesophilic aerobic and optionally anaerobic microorganisms, presence of Escherichia coli bacteria (representatives of Escherichia, Klebsiella, Enterobacter, Citrobacter and Serratia genus), and opportunistic pathogens (bacteria of Proteus, Bacilluscereus and Clostridiumrerfringens genus) [7, 8] .
In the fresh meat, the representatives of Aeromonas, Brochothrix, Clostridium, Carnobacterium, Lactobacillus and Leuconostoc genus can be found, as Volume 10 Issue 2 / 2016 well as Enterobacteriaceae and Micrococcaceae genus microorganisms. Often, most of the contaminants belong to Pseudomonas genus and related genera. In addition, yeasts (Cryptococcus, Candida, Rhodotorula, Torulopsis) and mold can be present in the fresh meat [6] .
For the microbiological assessment of the raw meat quality, the flank, neck and ham samples were taken since these carcass parts are often exposed to the microbial contamination. The number of mesophilic aerobic and optionally anaerobic microorganisms was calculated by inoculation of tenfold dilutions of an average sample washing using the meat infusion agar and by incubation at 37 °C for 24 -48 hours.
For generic assignment, 10 cultures were selected to study their basic biological properties (cultural, morphological, physiological and biochemical) in accordance with Bergey's Manual of Determinative Bacteriology. The study pursued allowed to designate these cultures as: Bacillus (Bacillussp. To inhibit or slow the development of microorganisms, various traditional methods (cold, high temperature, antiseptics, etc.) and biologically active substances, enzymes and metabolites of microorganisms, including the lactic acid ones, are used [1, 8] .
One of the promising methods is using the lactic acid microorganisms. So, the next step was to test the antagonistic action of the collection lactic acid bacteria, namely Lactobacillus genus, toward the indicator microorganisms directly isolated from meat, and the collection strains of bacteria.
Eight All the lactic acid bacteria strains studied proved to be active antagonists towards the microorganisms isolated from the flank, neck, ham and collection strains (table 1,2). As it is seen from the results listed in Tables 1  and 2 , the lactic acid bacteria strains inhibit growth of the indicator bacteria both, isolated from meat and the collection ones. Herewith, the diameter of the "no growth" area of the bacteria isolated ranged from 12±1.1 mm to 41±1.1 mm. For the collection strains, this index was 17±1.1 mm to 44±1.1 mm, respectively. The most effective antagonists of the microbes contaminating the raw meat appeared to be L. delbrueckii s/sp. Lactis 013, L. plantarum 12 and L. casei s/sp. tolerans 290.
As you know, the antagonistic activity of the lactic acid bacteria is most commonly associated with the ability to produce organic acids. Therefore it was appropriate to investigate the acid formation activity of the lactic acid bacilli under study.
The maximum acidity was determined by titration. The daily culture of Lactobacillus liquid in MRSbroth enriched with 5 % glucose was titrated with 0.1 n NaOH with phenolphthalein indicator. Sterile environment served as control. The experiment data are shown in Table 3 . 
Conclusion
The antagonistic action research shows that the lactic acid bacteria strains under study have a high antagonistic action towards the indicator microorganisms isolated from meat, as well as saprophytic, conditionally pathogenic and pathogenic bacteria. The data on the acid-forming ability show that the lactic acid bacteria produce a significant amount of acid contributing to suppression of other microbiota.
The experiments on the lactic acid bacteria salt resistance and growth rate at low above-zero temperatures show that strains of bacteria of Lactobacillus genus have high rate of growth in the media with NaCl concentrations from 2.5 % to 7.5 % and develop well at low above-zero temperatures. The most favourable temperature is between 10 °C and 25 °C, but there were strains of the lactic acid bacteria which develop at 5 °C.
The obtained results indicate that bacteria of Lactobacillus genus show the expediency of their further research for using in the meat industry to increase the storage life and inhibit the undesirable microbiota.
Also, the obtained results provide a basis for further research in order to create a complex microbial formulation to protect meat and meat products from the microbial spoilage.
